.V 



Ministry of Justice 
Patent Office 




STATE OF ISRAEL 



PGT/il u 3 / UU i 6^^- 

^7MC n 7 SEP 2004 




This is to certify that 
annexed hereto is a true 
copy of the documents as 
originally deposited with 
the patent application 
of which particulars are 
specified on the first page 
of the annex. 



itiilpi 



i 



..'fe- 



ns 




PRIORITY 
DOCUMENT 

I SUBMITTED ORTRANajTTTrmW 
I COMPLIANCE WITH RULE 17.1(a) OR (b) 



-4 



This 




Commissioner 



of Patents I v 



o^pran run trsim 
Vrc pwmn tidvd 



BEST AVAILABLE COPY 



Certified 



For Office Use 



148486 




Number 






0 k -03- 2002 


Date 


nrnvoipin 




Ante/Post-dated 



Nanopass Ltd. 
P.CBox 732 
Nazareth Illit 17106 



1967 - r'Dwn , O'tMDsn pin 

PATENT LAW, 5727 - 1967 

u a d q V nw|?n 

^|^)plication For Patent 

I (Name and address of applicant, and in case of body corporate - place of incorporation) 

732 .1. Jl 

17106 n>i»y jriin 



Kin naw Operation of Law ... 
of an invention the title of which is 



Owner, by virtue of 



(nnnva) 
(Hebrew) 



MICRONEEDLES PRODUCTION TECHNIQUES 



(English) 



- npiVn nwpn • 
Application of Division 


- *]Oia nrc pa • 
Application for Patent Addition 


n»np p mm • 
Priority Claim 


dj&d nwpn& • 
from Application 

No. '0» 
dated trra 


tu&DV/nwp:^ 
to Patent/Appl. 

No. .../OB 

dated dvd 


p*onso» 
Number/Mark 


■pun 
Date 


Convention Country 








*y?D ; no 'id* 

P.O.A.: general/individual-attached/to be filed later- 
filed in case y»a YWH 


Vxwn roma nwoV ]v»n 
Address for service in Israel 
DR. MARK FRIEDMAN LTD. 
BEIT SAMUELOFF 
7 HAOMANIM STREET 
67897 TEL AVIV 


wpa»n n»*nn 
Signature of Applicant 

A 


2002 row Mar wnna .3 ovn 

of the year of This 




For Office Use 



Ref.: 197Sh2 



MICRONEEDLES PRODUCTION TECHNIQUES 



# • 

Microneedle Production Techniques 

FIELD AND BACKGROUND OF THE INVENTION 

The present invention relates to techniques for producing hollow 
microneedles. 

It is known to employ hollow microneedles for a wide range of 
applications including, but not limited to, fluid transfer through the skin of a 
subject. For the purpose of this application, microneedles are defined as 
needles with a maximum width dimension of no more than about 400 um and a 
maximum height dimension of no more than about 2 mm. The microneedles 
are formed as a one-dimensional, or more preferably two-dimensional, array 
projecting from the surface of a substrate. 

Particularly advantageous forms of microneedles are described in co- 
pending, co-assigned U.S. Patent Applications Nos. 09/589,368, 09/589,369 
and 09/677,175, and their precursor Israel Patent Applications Nos. 134997 and 
T38131, and their subsequent equivalent PCT publications, "which "are all 
hereby incorporated by reference as if set out entirely herein. The preferred 
forms of microneedles described therein provide a beveled ended microneedle, 
typically in the form of an asymmetric pyramid in which a fluid transfer bore 
intersects a sloped surface removed from the piercing point of each 
microneedle. 

While the aforementioned applications provide a full description of 
production of such microneedle forms using semiconductor production 



techniques, it woulOT^highly advantageous to be able to prlBfce equivalent 
structures from polymer materials. It has been found, however, that 
conventional production techniques such as micro-injection-molding are not 
generally effective to fully reproduce such structures. 
5 There is therefore a need for production techniques which would 

generate structures equivalent to those described in the aforementioned patent 
application from polymer materials . 

SUMMARY OF THE INVENTION 

The present invention is a method for producing a structure including a 
10 plurality of hollow microneedles projecting from a substrate, the method 
comprising: (a) forming a plurality of non-hollow microneedles on the 
substrate by use of plastic embossing or micro-injection-molding; and 
(b) performing a micro-ablation process to form a fluid transfer bore through 
each of the plurality of microneedles. 
15 Preferably, the micro-ablation process includes performing ablation via 

a mask to simultaneously form a plurality of the fluid transfer bores. 

Typically, a template used to produce the form used in the plastic 
embossing or micro-injection-molding process is generated by using a sample 
of hollow, or more ^preferably, non-hollow microneedles formed by 
20 semiconductor production techniques such as those described in the above- 
referenced patent applications. The remaining details of both techniques are 
known in the art and will not be described here in detail. 
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Similarly, mJBPablation techniques are per se knoJ^Registration 

between the two stages of the process may be achieved to the required accuracy 
by conventional reference-feature alignment techniques, such as are well 
known in the field of semiconductor production processes. 

It will be noted that the method of the present invention may be applied 
to any polymer material which is suitable for the intended application. 
Preferred examples include, but are not limited to, polymers commonly 
referred to by the acronyms PMMA, PC, PS or PEEK and other biocompatible 
polymer materials. 



WHAT IS CLAIMED IS: 

1. A method for producing a structure including a plurality of hollow 
microneedles projecting from a substrate, the method comprising: 

(a) forming a plurality of non-hollow microneedles on the substrate 
by use of plastic embossing or micro-injection-molding; and 

(b) performing a micro-ablation process to form a fluid transfer bore 
through each of said plurality of microneedles. 

2. The method of claim 1, wherein said micro-ablation process includes 
performing ablation via a mask to simultaneously form a plurality of said fluid 
transfer bores. 
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